Distinct neural stem cell tropism, early immune activation, and choroid plexus pathology following coxsackievirus infection in the neonatal central nervous system.
Coxsackievirus B3 (CVB3) and lymphocytic choriomeningitis virus (LCMV) are both neurotropic RNA viruses, which can establish a persistent infection and cause meningitis and encephalitis in the neonatal host. Utilizing our neonatal mouse model of infection, we evaluated the consequences of early viral infection upon the host central nervous system (CNS) by comparing CVB3 and LCMV infection. Both viruses expressed high levels of viral protein in the choroid plexus and subventricular zone (SVZ), a region of neurogenesis. LCMV infected a greater number of cells in the SVZ and targeted both nestin(+) (neural progenitor cell marker) and olig2(+) (glial progenitor marker) cells at a relatively equal proportion. In contrast, CVB3 preferentially infected nestin(+) cells within the SVZ. Microarray analysis revealed differential kinetics and unique host gene expression changes for each infection. MHC class I gene expression, several developmental-related Hox genes, and transthyretin (TTR), a protein secreted in the cerebrospinal fluid by the choroid plexus, were specifically downregulated following CVB3 infection. Also, we identified severe pathology in the choroid plexus of CVB3-infected animals at 48 h post infection accompanied by a decrease in the level of TTR and carbonic anhydrase II. These results demonstrate broader neural progenitor and stem cell (NPSC) tropism for LCMV in the neonatal CNS, whereas CVB3 targeted a more specific subset of NPSCs, stimulated a distinct early immune response, and induced significant acute damage in the choroid plexus.